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. ABSTB4C7 A . , • 

A cross-caltoral staay andartaken' in Borocco was 
dasignad to coapara tha affacts of age, schooling and environaeht on 
tha davelopBent of ' recall and recognition aeaoxy. The - subjects vara 
384 aalas ranging in aga froa 7 to 21 years. Additional groups of 
sabjacts vara also studied: Koranic indents, Borccd'an rag sellers, 
and Aaerican uhivarsity students*. Based on the aoda^ of aaaory of 
Atkinson and Shiffren. (1968), Hi v^s hypothesized that structural 
jEaa^ares of aaaory nay be lei^s variable a'cross cultures or lifatiae 
experiences than control processes, which are kn9«n to vary Mith 
ch'|:onolcgical aga in edadate^ Mesterff subjects.' the recall and 
recognition task;B were designed to tap both structural features and . 
tiontrol processfts in aaaory. Results shoved that structural features, 
such as the capacity of echoic store (repall) a;id the rata of. 
fotgatting (recognition); were relatively invariant aith age and 
experiential background. In contrast, Control iitocassas, such^as . 
verbal rehearsal (recall) and rate of acguisitioh (racognition) / 
depended on such factors as schooling and urbanization. Binary,, 
baqad'ion these and othfr datd, it vas hypothesized that thare exist 
' both universal and culture-specific aspects of aaaory an^d cognition. 
(Author) 



* Baprodnctiona supplied by^BDBJS are the b#st that can be aade , * 

♦ ' • froa the original docuaent. . ' ♦ 



Th/ EFFECTS- OF SCHOOLING, CULTURE AND ENVIRONMENT 
- ON COGNITIVE DEVELOPMENT 

^* ' Daniel A. Wagner* * v if ^ 

, ^ " University of Pennsylvania _ 

The topic of, "universals" in liuman behavior has been controversial for* 

psychologists, -as well as for other so elk 1 scientists. Ei^irical and anec- 

dotal evidence from (differing cultural groups has been used to both support knd 

deny the notion of ^universals in psy«^iological thought. In its most extreme form, 

anthropologists such as Lucieiv Levy^ruhl (1966) have suggested that tUfrS was 

such a thing as "priiiH.tive mind," while others, such as Alfred Kroeber (1948) 

countered .that there exists, in fSct, a '"psychic unity" of all. mankind where no 

fundamental differences exist. Some invtestig^tors (e.g.. Cole & Scribner, 1974) 

K^ve suggested that cultural differences in behavior may be more appar€5t than ^ 

real.' Thus, the earlier contrasting views might be reconciled by cla.iming that 

<^ognifive differences may exist in content only (i.e., what different peoples 

think about) , 'rather than in cognitive process (i.e., how people think about what 

tl»ey think about.), .^his sort of explanation is likely to., gain substantial 

. . . \ - . ' ^ ♦ 

support from a variety of social scieaee disciplines. 

' In ^act, there is an increasing tendertcy to believe in universals Ip huI■a^^ 
oognition. The developmental psychologist-faas only to open any recent test 
on child .development to find the topic of universals writ large. There 
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l8, indeed, a considerable bqdy of evir^ence that susjgests innate universal * 
psychological processes* A few recent examples would include studies ia ^ * - 
linguistic; and language development by Chomsky . (1972) , Lenneberg (1969), 
' Slobin (1973), and others, as well as in the area of perception and perceptual 
developnent by Roscfi (1973), T.G.K. Bower (1974) and many others. Both age- 
developiaental and crdss-cultural research has been used effectively by the 
above investigators to support the notion of cognitive unlversals. 

Given the kind of evidence just mentioned, we may «sk if it i^easonable to agree 
J with such developmantalists as Kagan^and Klein (1973) who, in thelr^well-publl- 
cized Guatemala study, stated that "basic cognitive protfesses. . .such as percep- 
tual analysis, language, and memory. [are] .! .an inherent competence in the 
human program** (p. 949). While the evidence on univer3als in perception and 
language Jjad been fairly well documented, research on memory developaient has 
not, in Jt^te of the fact that this area has been the subject of in<;tea8ing 



interest in re<ierit years. The present paper 'deals with * .the .ques- 

eion of unlv6rsals in human memory, anj? the potential effects of global ' cultural 
factors such as formal schooling and urbanization^on memory development. 

^ Before getting into the' presenf data, hoyever, it is useful to briefly 
outline. the theoretical context in terms of theories of MB^ory and memory 
development. One of the Important conceptuaUzations qf memo#> in recent 
#ears is that .proposed by" Atkinson^^nd Shiffrin (1968). In this^theory— 
which'" iiow i;tcl(IBes a number, of' variants-^emory^^is said to be composed of 
: structuAl features and control processes . In such an inf ormation-processiflfe 
model of memory, structural -features include: sensory store; 



short-term store;' an<f long-term store. Each of these stores has a relatively 
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•fixed capac^lty and fixed decay rates. Control processes are what^^^ld^ ' 
. iaformatlon tiirouglf the system or structure, and are oftet>. (though not , 

always) considered to be under the potential conscious control of the indi- 
' vldual. These processes have also be^ terip^id strategies for remembering, or 

\ 

8ii|ply, mnemonics. 

Research by developmentalists such as Brown (1975), Flavell (1970), Hagen 
, (1971) and many , others have provided a considerable ^dy of evidence in support 
of such a model for s-tudying memory in children. Structural features have been 
shown ^ to be present .very early in development, as e^^idenced by recognition 
memory studies with ydung children, where decay or forgetting rtftes have been ^ 
^,fotold to be unchanging across age (e.g. Wickelferen, '1975) . In short-term 
recall tasks, recency effects 'are prese^ in very y©&g chil- 

dren, and are also. relatj.vely invariant over age (e.g. Hagen, 1971; Wagner, 1974). 
Control processes, otP the other hand, have been shown to increase with chrono- 
logical age in children. Memory strategies such as rehearsal, clustering, ^te- 
goriz^TElon and semantic encoding have been shown ^in a wide variety of dtudi^s to 
increase developmentally (for a review, see Brown, 1975). 

Given this developmental model with memory structure developing very early, 
while con^ol processes. deVelop more slowly^through young and middle cliildhood, 

the standard environmentarist^ question may be-asked: To what degree do environ*- 

*■ # ' * 

' ;> • ^ ^ » 

meptal factors ^ffect our model? To what extent' are. structure and control "pro- 
cesses susceptible to environmental inf liience? ' Considering the research 6ited 
"above, It might be reasonable to hypothesize that control processes wbuld-be 
considetably more sensitive to en\ttronmental events than structural features, 
which appear to be ^relatively "stable from early childhood. ' . * 
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To. gather evidence on' these questions > a studjr was undertaken in Morocco 
where 'wide environmental variability within a single culture provided an ideal 
setting for sti^dying guch global' factors as schooliftg and ur^banization. ' 

In the study, 384 clilldren .and young adul^ (all males) , rahgirig in age 
m 6 to ^2 years' were selected in a design 'that contrasted schooled and non- 
schooled children iSrban and rural environments. Additional grpup^ of subjects 
including Koranic 8chi)ol "students, Moroccan riig sellers, and Unlversit^ of ^ 
Michigan students-were also tested in'order to study possible culture-specific, 
influences -^n' memory. Subjects were tested In their pte^rred^ languages by'^a 
bilingua-l Moroccan who served ^the experimenter In all te^tii^. In the twti ^ 
memoiBr experiments, tasks were chosen because each tapped into specific aspects ' 
or structure and control processes. 

Expariaent^ I; Short- tarm Recall «^ 
The first experiment studied* the development of ^ short-term recall. This 
^memory task, first used extensively b]^ Hagen (-19Zl)and his associates, re^uir^d ' . 
the subject to locate the position of a- familiar |nimal in" a series of seven 
briefly presented items, nhere the to-be-remembered item varied in'|)o8ition from 
trial to trial over lA trials.. ^ ThT^subject was first 8l(bJ 

«ach of seven cards, • ' „hich were turned" f aje down after k two \ f 

second presentktion. Following the presentation, th^ subject wap ^.resented' with 
a single "probe" oard with a single animal- on it, and had to fin^the-flrfi^ • • 

axiiaSX in the linear' array of seven face-down 'cards. Since l:he results of this 
study and an earlier study are available elsewhere (Wagner,, 1^74, in press) , only 
a. brief discussion of the results(wlll be presented here. There were two main 



"^^findings: .firat, recency recall* (an indicator of / short-term store) was 



present in* stable form in all pppulatious. studied, regardless of age, schboflng 
or e]Dvir5>diaent; and second, primacy recall — considered to be a function of . \ 
verb^ly me'diated Vehearsal strategies or control 'proce^'ses — developed with ^ 



;age only for schooled subjects. And, it appears that primacy* recall- was what 

causes improved overall short-term recall in the older Schooled groups. While 

' i earlier studies have typically be^n hampered by the confounding of the factors ^ 

of schooling and urbanization, the present study showed that each' factor may' 

have a positive e'ffect on the development of control processes in memory • Thu^, 

it^ appears that the use of mnemonic strategics may be tied to certain cultural 

experiences, while the recency effect — a structural feature of memory — seems to 

be present" i;^x^all individuals regardless of age or special cXiltural experiences • 
Experimelnt 11; > Recognition Memory - ^ - 

Models <>^^ecogniti6ri memory^^ Anderson & Bower, 1972; ICintsch, ^^Jf^ 

suggest that Jjhere are two primary para&eters that determine recognition memory* 

performance:- acquisition , the amount of ihforraation that enters the memory 



system,- and foxf^etting 'rate , the continuous^ decay of information from mei&ory 
as a .fuactlon of time or intervening information to be remembered. Thfe f or- 
getting rate, as'' discussed earlier in th^ model of Atkinson and Shiffrin (1^68)," 
Is considered to be a structural feature of memory: .acquisition ^s more yarlalvle, 
and Is considered, to be a function of- many f^Mors such as tbe^^type of stimulus * 
encodi&g and perceptual set. ' ^ . V . 

Developmental studies of recognition memory, as topposed to recall, havp - 

' ^ ' . . . L • ' ? ■ ' ^ / 

baen most pften characterized by a^lackidf age-'relatad ti^ends Iri performance. 

In her repent jreview, Birown (^^5) has suggested that such Invarlance with age'* 

Is pjobably a function of ^the ^jg^ree to x/hich the recognition utemory. task does 

PotT require tictlve retrieval or m:quisitlon strategies. Furthennorai In^^lant \^ 

forgetting rates seem to be ^sponsibl^ pari the , lack of age-f elated changes In; 

'recognition D^mory performance, if^ has been shown' in a ^varietfy of studies vhere 



little age-related change»for either words (e^s.. 
Hickelgren, ^975). or pictures (e.g., Nelson, 1971). ' ^» . ' 

'In Experlmejit II, two main questions werfe asked:' (1) To what d€gree is 
rate of ; forgetting a structura:i uni^rsal, varying little by ag^ or /experience,? • 
and (2) To wh^t degre? cgnX^cify the nature of variation in r^te of acquisi 
ti'on? . • • . , 

Thp same. subjects as in Experiment I were tested on a modifipd Version /of.' ' 

• the^:ontinuous -recognition memory task' of Shepard a^id TeghCSoOn^an. (196l)\ 1 

• Ae 8ti|^li.„ere 207 black, and white photographs of Middle-Eastern rugs, ^he 
. experiipent consisted of a practice test of 30 trials, followed ty the e^ri- 

mental^task of 177' trials? The experimental task cohsist'ed of 88 different rug , 
patterns and-88 exact duplicates, which w^re arranged in a sequential* array so, • 
r that duplicates occurred at varying internals or lags-of 1, 5,' 10 and 25 inter- 
vening items. -There were f2 repetitions at each of these foirllgs, whi^h were* 
distribute as evenly as possible over the entire sequence^'of items. 

As in the first experWot,v each subjedt was tested individually, and was 
allqwed to go on. to .the experimental task only 'if he could master the, practice 
task.^ For. both the ^Dractice and experimental tasks, the. sub ject^as instructed 
that ^aach rug pattern would have one and only one duplicate or "sister" rug. 
-He shoulciUook'at^each rug carefully, and say whether the pre;ent rug design 
was appealing for- the first .or second tim6. The subject was allo\^d about five 
second* to 'look -and resporid to each item before turning to the second ittm. ^ ^ 
The results of this continuous recognition taemory task were based oa five . 
derived measures of performance: ' total corrrct (the %um of hits and correct ' ' 
rejectiojis for each subject); and d' (an unbiased .peasure of memory trace) for 
each lag (1, 5, 10 br 25 intervening items). For each.of these measures, three- •• 
way analyses of variance, by age '(4) XL achool (2) X envirotment (2^,- were per- ' 
formed. The most important features of the analyses mayfj^e s\mmiarized a? ' ' " ' 
fdllows: ' ' , 



ft • 



i. . 1. Ch'rofto logical age' produced little or no reliable effects for the * i 

various recognltiorv^^asures. ' ' < * * 

2. Schooling produced signlt Icantly increased petf ormance^f or the longer 
lags (lO^and 25 intervening 'Items) , which resulted In a significant schT)611n^ 
effect "for total correct. - ^ - ^ 

3. The ef.fect of environment was highly significant^ Contrary to the * 

findings^ in the short-term recall task, the i^ural subjects, whether schooled 
•/ . r 

ot non-schooled, performed significantly better than their urban' counterparts 

^ > . \ 

on all recognition measures. '* • 

• ' /. • ^ ' 

Forgetting rates — or the decrease in jd' over lag or delay — proved to be 

expecially interesting. Statistical profile analyses were performed within 
each jof the groups, and indicated that the forgetting turves were generally 
invariant or parallel to one another across' ages. Since there, were essentially 
\no age. differences in forgetting rates, these datd were pooled across ages and 
were compared, as single, groups , with ^e data from the three exti^ groups 
(Rug Sellers, Koranic students, aqd !lldhigan undergraduates). , ^ . 

• ^ . . • 1 , - • • 

• Pfofile analyses of these curve? Indicated that all but the urban schooled and 

' ^O^chigan students had parallel forgetting 'curves. These latter groups ahowed 't 

^ significantly less forgetting over lags, but this difference was small in mdgnipudfe. 
^* • . , ' ^ ' 

• * In general, then, these data on reco;;nltlon memory support previous research 
that indicated lijt^le age-related cl^ange in forgetting rates, and, with only 
minor exceptions, these forgetting rated were also invariant with respect to 
schooling and environment. 

A number of ^interesting differences were found in total correct and in the 
rates of acquisition (i.e. the levels of forgetting curvds). While it is 
unclear why rural Subjects performed better than urban subjects in the r^fcogni- 
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jatton task-rbt^ th^^-oppc^pite in the recall task — such findings sttj^hgly imply tlkBl/ 
•situational fac^orfi*^uch as motivation or comprehension probably played little 
-role in the perfonaance of most subjects. Furthermore, the fact -that rural 

non-schooled subjects performed better than- the tJtban' schooled ' subjects .implies 

* . ' * , - - " » • 

that schooled subjects do not necessarily do well as a function of learned test-^ 

taking skills.^ There are, however, a number of theoretical explanations for 

( these differences in the acquisition parameter, and these are probably related 

to variations in stimulus encodipg abilities between 3rouPs, as hypothesized 

earH^er. For example, the non-schooled Moroccan rug sellers, stored as high or 

higher than all other Ilproccan subjectssi, whether schooled or non-schooled. 

Discussipn 



In the introdyfction, models of memory </ere discussed in terms of both 
structural features 'and control processes. It was argued that such struct^e. 



if 'built-in,^ shpuld be present in all subjects regardl^s^ of age or experiential. 

f • ^ ^ ' 

background. Several pieces of evidence >5eem to support this hypothesis:- (a) ^ 

x 

The recency effect (or short-term store) was found in all groups, regardless of 
age or background; and (b) forgetting rates were generally invariant across ^fou^is. 

^ Developmental research in memory has shown that control processes--such as 
verbal rehearsal ^d clustering — improve between the ages 5 and 15 years. • 
While chronological age or maturation has been said^o be the important . indepen- 
dent VariabjLe in such research, some earlier cross-ct^ltural studies (Cole et al. ^ 
1971;, Waen^is;. 1974) 'have showi that the development of control processes may be 
dependent in part on formal* schooling.' Data^from the pf^ent study adds further 

r i * . 

support to the hypothesis that experiential factors, such as schooling and living 
in an urban environment, influence th^^^^velopmsnt of control processes^ The 



results of the short-tfetm recall experiment 9liowed tiiat tKe prl^nacy effect 

• y 

occurred on^ly with older 'schooled sirbjects, and to soke eictent. by urban non- 
schoole|4 subjects. These data, probably re^lectiiig the .stable use of verbal 
' rehearsal ^^rategies by afiout age'^l?, are consistent Vith^ata collected among 
American fechool children (Hagen,, 1971)* 

♦ There is a variety of evidence that suggests that co^trql processes or 

mnemonics may be culture-specific — where the "cultures" of both western-style 
schooling and urban society would be exemplars. Additional evidfnc^. is avail- 
able from other sources: anthropological liter3,ture (Y^tes, 1966),; motoric 
mnemonics of deaf children (Liben & Drury, 1976); and kinesthetic memory ^ds 

(Lancy, 19^5). . . , . ^ . \ ^ 

< • ' ' \ » . 

It appears reasonable to conclude that claims such as those quoted earlier 

k ' ' ' \ 

from Kagan and Klein (1973) — witTi respect to an "dnherjent program" of basic' 

cognitive processes — should be limited to the relatively. simple estimates\of 

imemoljy performance they studies. Stated in its strongest form, the present study 

' ' .* • \' 

suppdrts . the 'hy^othefsis that structural featui^s ip memory are universal, wl\ile 
control processes s^em to be mor^- cxilture-specif ic , or a function of the par^i- 

cular eMeriences ttiat surround each growing chilcj. ♦While tb^^pattem of /results 

« ^' . . - , \ 

appears to support this hypothesis, it is tjbviousjy difficult to claim a c6m- \^ ' 

* \ 

pletely universal structure of memory, because only certain structural features 
of memory were studied. ^urth6r%iore,^lthough differences in control processes ^ 

vSeem to be a function of globaiTIETf e t imd "^per iences , we are, at present, unable 

* ' / ^ , » 

to specify what factors in the school or -environment specifically inf lueote the 



development^ of such procesises. Moreover, we^ltmet claim that, children growinf 
up fn some^ultures are unable to Use certain control processes or tha^ such * 
processes do not exist in come culture, for the present study has dlalt only with 
the kinds of control processes used on' sp^if ied tasks. ^ ^ '* 



' ln.8umarizing the two Wd^ents. it is possible 4:o say that we have 
provied complementary evide«4 fo^Arent psychological models;^ mepor/. ; 
by confirming Ae development, ind invarianbe. of several^dif f eri|g aspects 
of. these It is also possible to add memory skills to the gr^ing list 

-of cognitive ^tlls tfhat seem'to develop' as a function bf the schooling ; 
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